1. Introduction {#s0005}
===============

Despite longer life expectancy than men, women in the United States continue to have higher rates of physical morbidity, suggesting that they live longer but sicker lives than their male counterparts ([@bb0090]). Recent reports indicate that women experience more comorbid chronic conditions, sick days, and hospital visits than men, excluding reproduction-related care ([@bb0005]; [@bb0100]). Furthermore, a substantial body of evidence documents stark racial disparities among women, such that Black women experience poorer physical health outcomes (e.g., diabetes, hypertension, obesity, maternal and infant mortality) than White women ([@bb0155]). Previous research often emphasized socioeconomic differences as a primary explanation for these patterns ([@bb0155]). However, more recent studies indicate racial inequalities persist across SES levels and are most pronounced among high-SES women ([@bb0020]; [@bb0030]; [@bb0120]; [@bb0145]). Such findings highlight the complexities of racial disparities and underscore the need to disentangle these mechanisms to better understand how health inequalities develop among women.

Population health research has identified an array of structural, psychosocial, and biological factors that contribute to women\'s physical health risk ([@bb0145]). Nevertheless, the specific mechanisms undergirding racial inequalities among this population are less clear. Historically, methods for examining women\'s health within population research have been limited, as many studies would simply control for gender differences without evaluating group-specific health patterns ([@bb0010]). This approach poses a unique challenge to health disparities research as it fails to recognize the distinct health risks that women and men encounter ([@bb0040]). At the same time, women\'s health studies have often neglected the role of race in shaping outcomes and contributing to distinct health risks for Black and White women ([@bb0030]; [@bb0025]). To gain a more comprehensive understanding of these inequalities, research that considers the independent and joint impact of race and gender on women\'s health is needed.

Prior research suggests that women and other marginalized groups (e.g. Black Americans, low SES individuals) face greater risk of exposure to the chronic, ongoing stress associated with living in a gendered and racialized society ([@bb0050]). As a result, Black women may be more likely than other groups to engage in persistent, high-effort coping that produces wear and tear on the body and ultimately leads to poor physical health outcomes ([@bb0035]).These processes are captured within the composite measure of AL, which draws on an array of biomarkers to assess the body\'s physiological response to stress ([@bb0085]).

AL is particularly suited for the study of racial health disparities among women because it captures the effects of cumulative adversity ([@bb0045]), which may be linked to the early onset of chronic conditions among Black women ([@bb0035]). With its multi-system approach, AL also effectively measures pre-clinical and comorbid health issues and provides a more comprehensive assessment of physical health status compared to single-indicator health outcomes ([@bb0085]). Evidence shows that Black women have higher AL scores than White women across the life course, and recent studies have examined the social and psychological factors that might account for these patterns ([@bb0030]; [@bb0010]). For instance, Geronimus and colleagues ([@bb0030]) found that non-poor Black women reported higher AL scores than poor White women, suggesting that other, non-socioeconomic factors, may account for Black women\'s elevated risk of physiological dysregulation. In the present study, we evaluate the role of marital status as a social factor that may explain racial differences in AL among women.

1.1. Race, marital status, and allostatic load {#s0010}
----------------------------------------------

A substantial body of evidence has linked social relationships to physical health status ([@bb0140]). In particular, prior research underscores the health significance of marriage, outlining numerous behavioral, psychosocial, and physiological factors that may explain the association. For example, some have emphasized its role as both a salient source of social support and stress ([@bb0125]; [@bb0065]), while others have pointed to marital status differences in mood, coping strategies, and health behaviors as potential explanations ([@bb0140]). Despite a general consensus among scholars about the significant link between marriage and health, less is known about the specific ways in which marital status may shape physical health risks among women ([@bb0110]; [@bb0070]). Studies suggest a health benefit associated with marriage, with lower mortality rates among married women compared to unmarried, widowed, and divorced women ([@bb0070]). Prior research also posits that marital status may be especially salient for women, given the social centrality of marriage, persistence of traditional gender roles, and contemporary societal expectations that women should marry ([@bb0150]). As a result, some have argued that the mechanisms linking marital status to physical health may be distinct for women ([@bb0150]). However, additional research is needed to evaluate this hypothesis.

A handful of studies suggest there are physical health benefits associated with marriage ([@bb0080]; [@bb0015]; [@bb0135]).However, the physiological implications of marital status for women\'s health is less clear, largely because studies have focused on single health outcomes (e.g. hypertension) or have failed to assess differences across gender, race, and age. In a recent study, [@bb0115] evaluated marital status differences in AL among older adults and found that married individuals have significantly lower AL scores than those who are widowed; AL scores were similar for married, divorced, and never married individuals ([@bb0115]). With its examination of AL, this study utilizes a more comprehensive health assessment and provides key insights into the ways in which marital status may become embodied. Nevertheless, the extent to which marriage contributes to differences in physical health status among Black and White women remains unclear.

Understanding racial differences in the health consequences of marriage may be particularly important in light of contemporary marriage trends. For instance, recent reports indicate that 90% of White women marry by age 40, compared to \<67% of Black women ([@bb0105]). Thus, is it possible that the lower marriage rates of Black women contribute to their heightened physical health risk vis-à-vis White women? Findings are mixed, and some suggest that marriage has diminished returns for Black women ([@bb0060]), who encounter more relationship stress and fewer financial gains than their White counterparts^21,\ 27.^ In contrast, others posit that Black Americans may receive more health benefits from marriage than Whites ([@bb0065]; [@bb0075]). However, this possibility has been underexplored in prior research.

1.2. The present study {#s0015}
----------------------

The goal of this study was to clarify the role of marital status in shaping Black-White differences in physical health status among women. We had three main objectives: (1) To examine racial differences in AL among women; (2) to evaluate the extent to which racial differences in AL persists with the consideration of marital status; and (3) to assess whether the racial disparity in AL varies across marital status groups. This study aims to provide important insights into the health benefits and/or consequences of marriage and its potential implications for racial inequalities in physical health among women. While many studies have focused on the psychological implications of marital status or examined single physical health outcomes, we contribute to research in this area by assessing AL, a biological indicator of physical health status. In addition, our study focuses on specifically on women in an effort to clarify the ways that gendered and race-based processes may influence the health implications of marriage and contribute to observed racial inequalities in physical health among this population.

2. Methods {#s0020}
==========

2.1. Study design and sample {#s0025}
----------------------------

We used data from the Nashville Stress and Health Study (NSAHS), a community epidemiological survey of Black and White adults in Nashville, Tennessee. A random sample was obtained using a multistage, stratified sampling approach. Although African American households were oversampled, sampling weights allowed for generalizability to the county population. Between 2011 and 2014, 1252 respondents provided information about their personal and family backgrounds, stress and coping experiences, and health histories during three-hour computer-assisted interviews with interviewers of the same race. The following day, clinicians made in-home visits, arriving before breakfast to retrieve 12-hour urine samples and collect blood samples. They also measured blood pressure, took body (waist, hip, height, and weight) measurements, and documented prescription medication usage. \<1% of the sample was missing sociodemographic or biological data (due to difficulty in drawing sufficient blood, specimen contamination, or clinician visit refusal). Upon completion of the interviewing period, American Association for Public Opinion Research (AAPOR) rates were used to evaluate success across screening and interviewing phases (Response Rate 1 = 30.2; Cooperation Rate 1 = 74.2; Refusal Rate 1 = 30.2, Contact Rate 1 = 40.7). The NSAHS and all study procedures were approved by the Vanderbilt University Institutional Review Board and described in detail elsewhere ([@bb0130]).The present analyses examined 663 women (see [Table 1](#t0005){ref-type="table"}).Table 1Sample characteristics by race, Nashville Stress and Health Study (2011--2014).Table 1All (*N* = 663)White (*N* = 333)Black (*N* = 330)p-ValueMean or %SEMean or %SEMean or %SEMarital status Never married (ref.)28.4221.6744.18*p* \< 0.001 Married48.9758.7226.20 Other22.6119.6129.62Age \[23--69\]44.580.6444.930.8043.770.93*p* = 0.35Socioeconomic status (SES)[a](#tf0005){ref-type="table-fn"} \[−2.93--1.76\]−0.060.050.120.05−0.460.12p \< 0.001Parental status No children (ref.)29.1233.6718.48*p* \< 0.01 Has children70.8866.3381.52Depressive symptoms (CES-D) \[0--53\]14.530.6513.890.6916.021.21*p* = 0.12[^1][^2]

2.2. Measures {#s0030}
-------------

### 2.2.1. Allostatic load (AL) {#s9035}

Scores were derived from 10 biomarkers, including *primary mediators* (norepinephrine, epinephrine, cortisol, dehydroepiandrosterone sulfate (DHEA-S)) and *secondary mediators* (systolic and diastolic blood pressure, total cholesterol, high density lipids (HDL), glycated hemoglobin, and waist-to-hip ratio). Primary mediators refer to the substances released by the body in response to stress, while secondary mediators are the effects resulting from the actions of primary mediators ([@bb0030]). Based on guidelines established by the MacArthur studies, each biomarker was designated (0) *low-risk* or (1) *high-risk* based on established clinical risk levels ([@bb0085]; [@bb0015]; [@bb0130]); individuals taking blood pressure or cholesterol medication were also counted as "high-risk" for those biomarkers. Total AL scores were based on a count of these high-risk biomarkers and ranged from 0 to 10, with higher scores indicating greater physiological dysregulation across bodily systems. To account for the small percentage of respondents missing on individual biomarkers (\<2%), all analyses control for the *number of available biomarkers* (m = 9.67; sd = 0.06; range = 0--10) that were used to generate each person\'s AL score.

### 2.2.2. Race {#s0035}

Respondents self-identified as non-Hispanic *White* (reference category; *n* = 326) or *Black* (coded 1; *n* = 321).

### 2.2.3. Marital status {#s0040}

Marital status was assessed categorically: *(0) Never Married* (reference category; 28.42%), *(*1*) Married* (48.97%), *(*2*) Other* (i.e. divorced, widowed, separated; 22.61%).

### 2.2.4. Sociodemographic characteristics {#s0045}

Based on prior studies ([@bb0030]), we also included the following characteristics as covariates. *Age* was measured continuously in years (m = 44.58; sd = 0.64; range = 23--69). *Socioeconomic Status (SES)* was assessed with a composite score consisting of education (less than high school; high school/GED; some college; college graduate or higher), annual household income (\$20,000; \$20,000--\$34,999; \$35,000--\$54,999; \$55,000--\$74,999; \$75,000--\$94,999; \$95,000+), and occupational prestige based on the Nam-Boyd occupational status scale ([@bb0130]) (range = 0--100). Education, income, and occupation scores were standardized and summed to create a continuous SES score (m = −0.06; sd = 0.05; range = −2.93-1.76); positive scores indicated "above average SES" and negative scores denoted "below average SES" levels. Respondents reported whether they had children: (0) *no children* (reference category; 29.12%), (1) *has children* (70.88%). To account for potential selection effects across marital status groups ([@bb0060]), *depressive Symptoms* were assessed with the 20-item Center for Epidemiologic Studies Depression Scale (CES-D) ([@bb0095]). Items were summed such that higher scores indicated higher depressive symptomatology (m = 14.53; sd = 0.65; range = 0--53; α = 0.89).

2.3. Analytic strategy {#s0050}
----------------------

First, we estimated weighted means and percentages of all study variables; *t*-tests and chi-square tests of significance assessed differences across racial groups ([Table 1](#t0005){ref-type="table"}). Second, we evaluated racial differences in the distribution of the high-risk biomarkers that comprise the composite AL score ([Table 2](#t0010){ref-type="table"}). Next, we examined whether the relationship between race and AL persisted after accounting for marital status. Poisson models with robust standard errors were used to racial differences in AL scores and incidence rate ratios (IRRs) for the full sample are shown in [Table 3](#t0015){ref-type="table"} (Models 1--2). The impact of marital status was also examined in race-stratified models ([Table 3](#t0015){ref-type="table"}; Models 3--4), and a Chow test assessed whether there were significant racial differences in the magnitude of the marital status-AL association. In the final step of the analysis, a similar approach was used to evaluate racial differences in AL across marital status groups ([Table 4](#t0020){ref-type="table"}).Table 2Distribution of high-risk allostatic load (AL) biomarkers among women by race.Table 2All (N = 663)White (N = 333)Black (N = 330)p-ValueMean AL score \[0−10\]2.56 (0.10)2.20 (0.11)3.36 (0.10)p \< 0.001Mean number of available biomarkers \[0--10\]9.47 (0.08)9.47 (0.12)9.52 (0.10)*p* = 0.67**High-risk primary mediators (%)** (1) Norepinephrine23.5419.4932.85p \< 0.001 (2) Epinephrine18.6016.5623.36*p* = 0.09 (3) Cortisol19.8917.6225.41*p* = 0.11 (4) Dehydroepiandrosterone sulfate (DHEA-S)36.3832.7544.58p \< 0.01**High-risk secondary mediators (%)**(5) Systolic blood pressure38.0930.7355.21p \< 0.001(6) Diastolic blood pressure36.7528.8954.99p \< 0.001(7) Total cholesterol38.4542.0630.35p \< 0.01(8) High density lipids12.5210.5117.14*p* \< 0.05(9) Glycated hemoglobin22.7616.7736.86p \< 0.001(10) Waist-to-hip ratio22.5518.8631.16p \< 0.05[^3][^4]Data: Nashville Stress and Health Study (2011--2014).Table 3Incidence rate ratios (IRR) of allostatic load among women, Nashville Stress and Health Study (2011--2014).Table 3All (N = 663)White (N = 333)Black (N = 330)Model 1Model 2Model 3Model 4IRR95% CIIRR95% CIIRR95% CIIRR95% CIRace White (ref.)1.001.00 Black1.45^⁎⁎⁎^(1.28, 1.64)1.46^⁎⁎⁎^(1.29, 1.64)Marital status Never married (ref.)1.001.001.00 Married1.04(0.87, 1.25)0.97(0.74, 1.26)1.05(0.81, 1.37) Other1.06(0.92, 1.22)0.93(0.71, 1.24)1.24^⁎⁎^(1.06, 1.44)Intercept0.11^⁎⁎⁎^(0.06, 0.19)0.11^⁎⁎⁎^(0.06, 0.19)0.12^⁎⁎⁎^(0.06, 0.24)0.16^⁎⁎⁎^(0.001, 0.01)[^5][^6][^7][^8]Table 4Racial differences in allostatic load by marital status among women.Table 4Never married (n = 234)Married (n = 230)Other (n = 199)IRR95% CIIRR95% CIIRR95% CIRace White (ref.)1.001.001.00 Black1.30^⁎^(0.92, 1.83)1.54^⁎⁎⁎^(1.29, 1.84)1.55^⁎⁎⁎^(1.32, 1.84)Intercept0.12^⁎⁎⁎^(0.05, 0.29)0.12^⁎⁎⁎^(0.05, 0.32)0.03^⁎⁎⁎^(0.008, 0.10)[^9][^10][^11][^12]Data: Nashville Stress and Health Study (2011--2014); *N* = 647.

3. Results {#s0055}
==========

Findings indicate there were significant racial differences in marital status among women ([Table 1](#t0005){ref-type="table"}). Compared to White women, a greater percentage of Black women were never married (44.18% vs. 21.67%) or experienced marital dissolution through a separation, divorce, or widowhood (29.62% vs. 19.61%). In contrast, more White women in the sample were married (58.72% vs. 26.20%). While the average age and level of depressive symptoms was similar across racial groups, Black women reported significantly lower SES levels than their White counterparts and were more likely to have children (81.52% vs. 66.33%).

Racial differences in AL biomarkers were also observed ([Table 2](#t0010){ref-type="table"}). For primary mediators, more Black women reported high-risk norepinephrine and DHEA-S; there were no racial differences in epinephrine and cortisol. More Black women had high-risk secondary mediators, with one exception: 42.06% of White women reported high-risk total cholesterol, compared to just 30.35% of Black women. Nevertheless, Black women reported higher AL scores, with an average of 3.36 high-risk biomarkers compared to just 2.20 among White women.

These patterns persisted with sociodemographic factors and depressive symptoms considered in [Table 3](#t0015){ref-type="table"}. Model 1 shows that the AL scores of Black women were 45% times higher than the AL scores of White women. Although this pattern persists in Model 2 with the consideration of marital status, there was not a significant association between marital status and AL. The impact of marital status was also examined among Black and White women separately in Models 3 and 4, and there was no significant association between marital status and AL among White women. However, there were significant differences among Black women. Results indicate that Black women who experienced marital dissolution had AL scores that were 24% times greater than the scores of Black women who never married (IRR = 1.24; 95% CI = 1.53--4.05; *p* \< 0.001); incidence rates were similar for married and never married Black women. A significant Chow test (F = 18.91, df = 2256; p \< 0.001) confirmed that the impact of marital status on AL was greater among Black women than White women.

In addition, the racial gap in AL among women varied significantly across marital status groups. [Table 4](#t0020){ref-type="table"} shows that Black and White women who never married had similar AL scores, while differences were observed among currently and formally married (i.e. separated, divorced, widowed) women. Compared to married White women, married Black women had AL scores that were 54% times higher. Similarly, formally married Black women had AL scores that were 55% times higher than the AL scores of formally married White women. Taken together, this indicates that the racial gap in AL among women is conditional on marital status. Although disparities persist among currently and formally married women, health risks appear similar among never married Black and White women.

4. Discussion {#s0060}
=============

The present study aimed to clarify the role of marital status in shaping Black-White differences in physical health status among women. A substantial literature has emphasized the potential physical health benefits of marriage and demonstrates stark racial differences in marriage patterns ([@bb0080]; [@bb0015]; [@bb0135]). Yet, there has been limited consideration of the ways that marital status may contribute to racial disparities in women\'s health. Given Black women\'s elevated rates of marital strain and dissolution, some have also suggested that the health implications of marriage might vary by race ([@bb0060]). The present study adds to the literature by examining these issues and by assessing the impact of marriage on AL, a biological indicator of multi-system physiological dysregulation. Overall, we found little evidence to suggest that racial disparities in women\'s AL are due to differential marriage patterns. Nevertheless, study results point to distinct pathways linking marriage to AL for Black and White women, providing several key insights that enhance our understanding of racial disparities in women\'s health.

First, as prior research has emphasized the protective effects of marriage, we expected to find lower AL scores among married women. However, we found that generally, marital status is not a significant predictor of women\'s AL. Though unexpected, this result is consistent with recent evidence indicating diminished health benefits of marriage among more recent birth cohorts ([@bb0125]; [@bb0075]). In one study, Tumin ([@bb0065]) largely attributes this shift to the deinstitutionalization of marriage in the United States and suggests that recent social and demographic changes may limit the health advantages traditionally associated with marriage for younger cohorts. Thus, it is possible that our findings simply reflect this trend among younger women. However, since the present study is among the first to examine the impact of marriage on women\'s AL within a racially and age-diverse sample of women, additional research is needed to clarify these patterns and to understand their implications for women\'s health.

Second, contrary to our expectations, marital status did not account for racial differences in AL among women. Consistent with national trends, study results indicated that marriage patterns differ significantly by race. Black women were less likely than White women to marry and more likely to have experienced marital dissolution through separation, divorce, or widowhood. Moreover, AL scores were much greater among Black women, even after accounting for sociodemographic characteristics. Although these findings paralleled those of other studies ([@bb0030]), we found no evidence to suggest that marital status explains these differences. In fact, AL scores were essentially the same after accounting for differences in marital status among women. This suggests that while there are stark racial differences in marriage, other factors likely play a more significant role in shaping disparities in health.

Nevertheless, the results of this study do point to very distinct health implications of marriage for Black and White women. We found that marital status was not significantly associated with AL among White women, but there was a significant relationship among Black women. Moreover, findings revealed that the racial gap in AL among women persists only among current and formally married women. Among those who never married, Black and White women reported similar AL scores. These patterns not only suggest that the physical health of Black and White women is shaped by different factors, but also that marriage may be associated with greater health risks for Black women, a finding consistent with the idea that marriage may confer "diminished health returns" for Black women ([@bb0060]).

Prior studies have attributed Black women\'s low marriage rates to systemic racism and high rates of Black male joblessness, incarceration, and economic marginality ([@bb0055]). These factors not only diminish Black women\'s chances of marrying, but may also contribute to distinct health risks faced by those who do choose to marry. For instance, elevated rates of stress, including chronic financial strain, may create more marital strain and contribute to higher rates of marital dissolution among Black women ([@bb0060]). Future studies should examine the role of SES and stress exposure as potential mechanisms underlying the relationship between marital status and AL among Black women. Taken together, the present study demonstrates the significance of marital status for Black women\'s heightened AL risk. While Black women face elevated odds of high AL regardless of their marital status, marriage seems to confer an added risk, underscoring the need for additional research to disentangle group-specific risk pathways linking marital status and physical health among this population.

4.1. Limitations {#s0065}
----------------

There were several limitations to this study. First, the data examined was cross-sectional, which poses challenges for establishing a causal link between marital status and AL. Prior research has noted that there may be selection effects, such that healthier people are more likely than unhealthy people to get married. Thus, future studies should evaluate the relationship between marital status and AL within longitudinal data. Second, our study used a regional sample of Black and White women, which may not be representative of broader populations. Third, in our measurement of marital status, we combined separated, widowed, and divorced women into the "Other" category due to small sample sizes. In addition, we did not distinguish single women cohabitating with a partner from other never married women, which may be insightful, as rates of cohabitation have increased in recent years ([@bb0065]). Future research should examine the health consequences of these other relationships types. Lastly, we did not consider other mechanisms such as relationship quality, stress exposure, and cohort effects, which may be important for shaping the meanings and health consequences of marriage among Black and White women.

4.2. Public health implications {#s0070}
-------------------------------

Despite these limitations, this study provides several important contributions. Overall, these findings demonstrate that the health consequences of marriage are not "one size fits all." This information not only clarifies women\'s risk for physical health problems compared to men, but provides additional insights regarding important distinctions in physical health risk across subpopulations of women. In addition, these findings enhance our understanding of the physiological implications of social relationships, which may inform more effective public health interventions. Finally, this study adds to the literature, not only by demonstrating the physical health significance of marriage for Black women, but also by underscoring the need to examine within-group processes to clarify racial health inequalities and identify potentially modifiable factors to improve health outcomes among women.
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[^8]: ^⁎⁎⁎^ p \< 0.001 (two-tailed tests).

[^9]: Note: Ref. = reference category; IRR = incidence rate ratio; CI = confidence intreval; models control for age, socioeconomic status, parental status, and depressive symptoms; "Other" = separated, widowed, divorced.

[^10]: ^⁎^*p* \< 0.05 (two-tailed tests).

[^11]: ^⁎⁎^*p* \< 0.01 (two-tailed tests).

[^12]: ^⁎⁎⁎^*p* \< 0.001 (two-tailed tests).
